Holed MEM Resonators for High Accuracy Frequency Trimming  by Civet, Y. et al.
Procedia Engineering 25 (2011) 531 – 534
1877-7058 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.proeng.2011.12.132










$IWHU FRQVLVWHQWO\ SURJUHVV LQ 0LFUR(OHFWUR0HFKDQLFDO 0(0 UHVRQDWRUV 6LOLFRQ RVFLOODWRUV DUH ILQDOO\ EHLQJ




















Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.






FRPSRVHGRI VHYHUDO FURVVVHFWLRQ VHJPHQWV LQFOXGLQJKROHVRUQRWZKLFKDUH VHULDOO\FRQQHFWHG7KH











WKH VWLIIQHVV N LVPDLQO\ LPSDFW E\KROHV LQ WKHVH FDVHV7KLVSKHQRPHQRQ LV H[DFHUEDWHG LQ WKH ³$´
SRVLWLRQFRUUHVSRQGLQJWRFODPSLQJGHJUDGDWLRQ)RUSRVLWLRQ³0´YDULDWLRQVDUHPRUHFRPSOH[)LUVWO\















ZLWKYDULRXVKROHVGLVWULEXWLRQ/ P: P[KROHVDUUD\IL N+]
+ROHVILOOLQJIRUFRUUHFWLRQ
6HFRQGO\ZHKDYHVWXGLHGWKHFRPSHQVDWLRQKROHVILOOLQJ7KDQNVWRDUHOHYDQWDUUD\RIKROHVZHKDYH
LQFUHDVHG WKH GHYHORSHG VXUIDFH >@PLQLPL]LQJ WKXV WKH UHTXLUHG FRPSHQVDWLRQPDWHULDO WKLFNQHVV LQ
RUGHU WR REWDLQ D JLYHQPDWHULDO YROXPH7KHQZHSURSRVHG WR ILOO WKH KROHV DIWHU DQ LQLWLDO IUHTXHQF\
PHDVXUHPHQW7KLV ODWWHU ZLOO QRW RQO\ ILOO WKH KROHV EXW DOVRPRGLI\ WKH WKLFNQHVV WKHZLGWK DQG WKH




:LWKRXWKROH   
,QWHUPHGLDWH³,´   
$QFKRUV³$´   




























































































533Y. Civet et al. / Procedia Engineering 25 (2011) 531 – 534
KROHVLQSRVLWLRQ³0´LQGXFHDGURSRIWKHIUHTXHQF\6RZHFDQFRPSHQVDWHWKHHIIHFWRIGLPHQVLRQV¶
FKDQJHDQGREWDLQERWKXSDQGGRZQYDULDWLRQV:H UHSRUW WKHSRVVLELOLW\ WRGHFUHDVH SSP RU WR
LQFUHDVHWKHIUHTXHQF\SSPGHSHQGLQJIRUH[DPSOHRQHSLWD[LHGVLOLFRQWKLFNQHVV7DEOH
7DEOH(SLWD[LHGVLOLFRQFRUUHFWLRQRQWRDPLFUREHDPZLWKKROHVORFDWHGLQ0/ P: PKROHVUDGLXV QP
(SLWD[LHG6LOLFRQQP      
)UHTXHQF\N+]      KROHV 6KLIWSSP      
)UHTXHQF\N+]      KROHV 6KLIWSSP      



















(OHFWULFDO FKDUDFWHUL]DWLRQV RI&&EHDP UHVRQDWRUV KDYHEHHQSHUIRUPHG XVLQJ D/RFN,Q$PSOLILHU




D )LJE VKRZV WKH JRRG FRUUHODWLRQEHWZHHQ HOHFWULFDOPHDVXUHPHQWV RIPLFUREHDPZLWK YDULRXV
KROHVSDUWLWLRQLQJDQGLWVPRGHO:HQHDUO\SHUIHFWO\PDWFKHGPRGHODQGPHDVXUHPHQWVIRUVLPSOHEHDP
ZLWKRXWKROHV LQRUGHU WR WDNH LQWRDFFRXQW IDEULFDWLRQGHULYHV/HVV WKDQRIGHYLDWLRQ LV UHSRUWHG
EHWZHHQPRGHOVDQGPHDVXUHVIRUFDVH³0´DQG³,´,QERWKFDVHVWKHPRGHOUHSRUWVKLJKHUYDULDWLRQV































>@ 9 .DDMDNDUL 7 0DWWLOD $ 2MD - .LLKDPDNL DQG+ 6HSSD µ6TXDUHH[WHQVLRQDO PRGH VLQJOHFU\VWDO VLOLFRQ
PLFURPHFKDQLFDOUHVRQDWRUIRUORZSKDVHQRLVHRVFLOODWRUDSSOLFDWLRQV¶,((((OHFWURQ'HYLFHV/HWWHUYROSS±

>@ <: /LQ HW DO µ6HULHVUHVRQDQW 9+) PLFURPHFKDQLFDO UHVRQDWRU UHIHUHQFH RVFLOODWRUV¶ ,((( -RXUQDO RI 6ROLG6WDWH
&LUFXLWVYROSS±
>@ *+R . 6XQGDUHVDQ 6 3RXUNDPDOL DQG ) $\D]L µ0LFURPHFKDQLFDO ,EDUV WXQDEOH KLJK UHVRQDWRUV IRU WHPSHUDWXUH
FRPSHQVDWHGUHIHUHQFHRVFLOODWRUV¶0LFURHOHFWURPHFKDQLFDO6\VWHPV-RXUQDORIYROSS±
>@ (2OOLHUHWDOµ,&LQWHJUDWLRQFRPSDWLEOHVLQJOHFU\VWDOVLOLFRQ0+]0(06UHVRQDWRUZLWKQPDLUJDSDQGVXE9
SRODUL]DWLRQYROWDJH¶LQWKH3URFRIWKH0(06:$9(FRQIHUHQFH
>@ $6DPDUDR*&DVLQRYL)$\D]Lµ3DVVLYHWFIFRPSHQVDWLRQLQKLJKTVLOLFRQPLFURPHFKDQLFDOUHVRQDWRUV¶,(((0LFUR
(OHFWUR0HFKDQLFDO6\VWHPV0(06SS±
>@ -6DOYLDHWDO³3KDVHORFNORRSEDVHGWHPSHUDWXUHFRPSHQVDWLRQIRU0(06RVFLOODWRUV´,(((0LFUR(OHFWUR0HFKDQLFDO
6\VWHPV0(06SS±
>@ 1/RERQWLX0F*UDZ+LOO3URIHVVLRQDO
>@ )&DVVHWHW$O³0(065HVRQDWRUWHPSHUDWXUHFRPSHQVDWLRQ´,(((WK,QWHUQDWLRQDO&RQIHUHQFH(XUR6LP(
